Molecular and biochemical mechanisms of drug resistance in fungi.
This paper reviews the current status of our understanding of resistance mechanisms of three major classes of antifungal drugs for systemic use, amphotericin B (AMPH), flucytosine (5-FC) and several azole antifungals, in particular fluconazole (FLCZ), at the molecular and cellular levels. Although the number of reports of AMPH- or 5-FC-resistant fungal species and strains is limited, several mechanisms of resistance have been described. AMPH-resistant Candida have a marked decrease in ergosterol content compared with AMPH-susceptible control isolates. A lesion in the UMP-pyrophosphorylase is the most frequent determinant of 5-FC resistance in C. albicans. Recently resistance of C. albicans to azoles has become an increasing problem. Extensive biochemical studies have highlighted a significant diversity in mechanisms conferring resistance to FLCZ and other azoles, which include alterations in sterol biosynthesis, target site, uptake and efflux. Among them, the most important mechanism clinically is reduced access of the drug to the intracellular P450 14 DM target, probably because of the action of a multidrug resistance efflux pump, and overproduction of that target. However, other possible resistance mechanisms for azoles remain to be identified.